Parkinson's disease (PD) is a devastating, progressive disorder that responds favorably to therapeutic doses of levodopa, its gold standard therapy. The phase of the disease (early, middle, or advanced) largely determines the type of treatment. Initially, there is good response to medication and adjuvant therapeutic strategies but, after several years, motor and non-motor complications develop. These are produced in part owing to erratic gastric emptying, leading to irregular absorption and fluctuating plasma levels of levodopa, and hence an unstable response. At this point, clinical fluctuations are gradually more difficult to control and, therefore, patients' quality of life deteriorates. In recent years, the development of subthalamic and pallidal deep brain stimulation (DBS) for the treatment of these long-term PD complications has been a major step forward. There is good evidence that DBS can reduce the difference between off and on states and that the benefit achievable with DBS can be predicted by the levodopa response. Nevertheless, the clinical reality is that DBS does not reach the theoretical maximum effect in everyone. All patients had advanced PD with dyskinesias and motor fluctuations. About 75% of patients remained in enteric infusion of levodopa for at least two years, with about 50% receiving infusion for at least six years.
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Patient selection and electrode location have a huge impact on the outcome, as does the experience of the surgeon. Adverse effects derived from the neurosurgical procedure are uncommon, but the so-called hardware complications produced by fractures, disruptions, or infections of the implanted system are relatively frequent. Psychiatric symptoms after subthalamic stimulation have also been repeatedly described in the medical literature. Moreover, a recent study demonstrated that only about 1.6-4.5% of patients are suitable for DBS. 1 In recent years, a novel gel form of levodopa/carbidopa (Duodopa ® ) has enabled infusion through percutaneous endoscopic gastrostomy (PEG) directly into the duodenum. This system avoids the gastric step, hence enhancing absorption of the drug and favoring stable plasma levels of levodopa. Duodopa has been approved in all EU countries plus Norway, Switzerland, and Canada. This is a treatment system for people who are The average daily intake of levodopa was reduced slightly by infusion compared with oral therapy. At the end of the study, continuous infusion continued to maintain the benefit with respect to the oral therapy in terms of increased on-time. Another retrospective long-term study 5 was conducted through a structured review of medical records of all patients who had received enteral carbidopa/levodopa infusion during the period 1991-2002.
All patients had advanced PD with dyskinesias and motor fluctuations. About 75% of patients remained in enteric infusion of levodopa for at least two years, with about 50% receiving infusion for at least six years.
Several prospective studies have also evaluated the efficacy of this therapy:
an Italian survey 6 on nine patients with advanced PD showed a remarkable reduction of the duration of the off-periods and important amelioration of disabling dyskinesias. Activities of daily living scores markedly improved; quality of life, as measured through standard scales such as the PDQ-39
(specific for PD), was also ameliorated in all patients.
Furthermore, a survey in five patients showed the usefulness of duodenal infusions during the night hours in patients with severe nocturnal Parkinsonian symptoms. Tolerance phenomena or increase of the occurrence of dyskinesias and hallucinations were not observed. The author and colleagues have observed striking results with the use of this therapy. They have prospectively evaluated 13 patients during a mean follow-up of one year. The off-time was reduced by a remarkable 85%; in addition, a moderate reduction in the duration and severity of dyskinesias was observed in patients averaging 50% of the waking day with dyskinesias prior to the intraduodenal infusion. Activities of daily living also improved. Most patients reported improvement in nocturnal sleep, even with infusion stopped at bedtime. Two patients required 24-hour infusion in order to improve sleep quality and nocturnal mobility.
There was a low incidence of psychiatric complications; it is likely this was helped by the total withdrawal of dopamine agonist therapy, which also explains the absence of other hyper-dopaminergic behaviors such as punding, hypersexuality, or compulsions. Interestingly, improvement of non-motor fluctuations was observed, particularly anxiety, pain, and vegetative symptoms. Improvement of non-motor symptoms has also been observed by others. or not there is a specific profile of patients who might be ideal candidates, although some authors suggest that patients with prior psychiatric disorders are not good candidates for this therapy.
Continuous levodopa infusion is, in many ways, competitive with DBS. Other therapies trying to achieve continuous dopaminergic stimulation include apomorphine infusions. Some comparative studies of these two approaches have demonstrated that patients who underwent DBS did not suffer dyskinesias after surgery, while those on apomorphine did. 9, 10 However, other studies conclude that dyskinesias improve completely after apomorphine infusions. 11, 12 In previous experience, according to home diaries patients on DBS significantly reduced dyskinesia, while patients infused with apomorphine appeared to worsen. 10 In summary, continuous levodopa intraduodenal infusion is a useful therapy to reduce daily off-time in advanced PD. The procedure is, in general, well tolerated and complications are related to the infusion system and dopaminergic effects but can be easily managed. New clinical trials using blinded evaluations and control groups are needed to obtain the essential scientific support for this new treatment. However, at present and based on our own experience, Duodopa can be considered as a helpful tool for the management of otherwise untreatable problems associated with advanced PD.
Unfortunately, this therapy, like any other currently available therapy, is effective only in the treatment of the dopaminergic symptoms. The development of new therapeutic approaches facing the non-dopaminergic symptoms associated with advanced PD is urgently awaited. ■
